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Analysis of Density Current in the Tidal River
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The purpose of this study is to offer the basic data of the tidal river development program by
grasping the diffusion between the high density —sea water and the low density— fresh water in
the tidal river. The tidal range of Hyungsan river which flows at Youngil bay in Pohang
was slected to analysis the phenomenon of density current.

The results obtained are as follows:

The tide of Youngil bay was one time 2 day, 0.104m in high tide difference and 0.085m in mean
tide difference. The change of sea level by tide was negligible.

The volume of reserved water by sea water was 2,700,000 # and available water of irrigation
was 1,200.000# that salt density is below 750 p@/cm out of total volume.

Salt intrusion phenomenon by density current was a little water level change, however, it become
a salt wedge type by the much salt invasion during the spring tide and it makes a well —mixed
type by the retreating salt wedge during the neap tide.

As long as there were some density differences between sea water and fresh water, net upstream

flow was existed along the bottom of water way from the estuary to the upstream channel .

# * W e B ol Fel Aol el $eludute)

A% BRI web kro) MRS bk A% ik

Feluebe BEAA EERAK Y TERAS K B mEeldl RER M FURY 9o Bt

HES FAY BEEAA vide]l MK WEBUR ol So] Fov} misR Fol MBS Byl <o

o olatel mARmel HHEEL B ek olew w4l WoEel B4 —Ehiel WA 2e Sole
BEN MRS EIREHA Hetel ewdel WAME 3 o Bl ulk Bt A4S 9t Fwolok

2 dlol} prkih W T ARe BIBFIAA olo] & K ATl A THE 10 JA) WA S A
ARNERSN A WIkE ARSI ol 7tx] oj28c) Ao sk e RIS B zsle] @y
ol s} o] FMBMERCN o3 FMEZL Eoldl Tl &7 Ae BWENal 4 st e gk
ozt B A 2 AKfir, HE Y WARE Sl Wz 2 WA Ei Aot o194 BaRE

70



i FbE mESkd WA RESHE KNI
AR W FIEES RATRE #f5lod K
MEFIEE BT

L2k S P

L # #

1) B&Ie HR

LTS KBRS B8l fr@Es $lviel 10
Kmfel shE«d mmmES 1,166.8 Mol
BLRo]l 62.2/mo]™ o] & EEEMIEM-S Bl
SREE EHmS AW LEES RSy Bl
W RAERY BREE7A 6 10,5k #Tj
HONERT-S B BEAT WM A GWBe =Y
v TEERIEEEAA ) 26.5 Mol #E3e] oA
RS AR NE R &gl

£ Wl A <% @milsRe Fig. 13 3ol
SULET W o Ee 28] JUH [ #edha o 13,1
fmel] FRshe mEEIERIo 2 shgch

2) ASBHEH
Heak el friE ek WIEMHERTN Al 1954 W58 1977
d7zle] 24uld] A BAEE SHAERE 49

u} Table. 13} e},

3) waEdmEs
RALIL Fiike] KA H B EASAEM BB K
BT A 1963 9 1975~ 1977 el A A

Table |, Meteorclogical data({ 1954 - 1977)

& : Pohang SHS.

Youngl Bay,
~ FPonang Ciey\yp

\‘

'
’ Youngil Gun
i

\
N

S=17150,00%)

Key map

d

Fig. 1. River reaches in Hyungsan Main River.
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Term | Atmesphere Tenperature {°C) Humidity Precipitation | Evaporation
Month (mb ) Average Higlest Least (%) () (»n)
1 1,021.8 0.5 15,3 -14.4 53.50 35.4 28,80
2 1,021.3 2.5 20.4 ~13.4 56,80 43.0 83.60
3 1,019.0 6.5 25,0 - 99 60,20 §0.1 116.10
4 1,016.2 12.2 30.4 - 23 65.70 92,8 143,30
5 1,011.6 17.2 35.1 4.4 68.00 70.3 186,90
[} 1,008.4 20.2 37.3 8.2 76.20 118.5 175,30
7 1,007.0 24.3 37.9 13.6 77.70 189.9 169.70
8 1,008.5 25,2 37.9 14.7 76,50 157.0 174.60
9 1,013.1 20.8 33.9 9.8 7770 157.0 127.50
10 1,019.1 15.4 28.1 1.2 69,60 79.7 118.00
11 1,021,9 9.4 23.4 - 8.3 64.10 611 9630
12 1,022.3 3.3 18.9 -12,9 56.80 30.8 88.00
Mean (Total } 1,015.9 13.1 37.9 -14.4 65.70 1,107.5 1,490.00
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Table 2. Rating table at Bujo
Height| Width ?;10;15 asri‘;t vﬂg&’:y l():f/ﬁ:z%e M;g:;utre.
(m)| (m) (o)  [(mfsec)
111 29 1592 | 0.150 2.40 |Current
1.11 - 11,30 0.224 2.53 "
150 54 51.00 0.141 7.21 "
1.55 68 42.43 0.203 8.65 "
140 37 32.43 0.382 12,42 "
1.40 - 37.05 (.253 9,41 ”
1.39 23 28,44 0.276 7.88 "
1.35 23 27.24 0,283 7.71 ”
1,35 69 41,94 0,231 9.70 ”
1.50 72 49.76 0.293 14.58 ”
1.20 63 33.92 0.239 8.14 "
2.10 99 107.12 0.320 34.36 ”
1.58 i12 119.11 0.070 14,03 ”
1.50 112 113.92 0.109 12,49 ”
1.48 112 113.28 0.101 11,48 ”
1.45 112 110.16 0.004 10,37 ”
1.40 112 104,96 0.090 9,49 ”
1.35 112 99.76 0.085 8.90 ”
250 | 177 | 41404 | 0.202 | 497.53 |Syrface
2.10 175 211,10 0.873 202,72 ”
2.20 176 278.90 0.954 266,12 #
0.8 | 31 400 | 0169 0.6 [Current
0.85 3 4.00 0.167 0.68 "
1,50 - - 0.433 9.74 ”
Table 3. Discharge at Bujo
Term Discharge
Average | Total Minimum | Maximum
Month (hjsec) | (100 =) | (10° #) | (107 )
1 11.225 30,065 2,009 84,370
2 9.630 23,297 1,935 59,270
3 12,730 34,096 8,035 73,656
4 20,200 52,358 12,442 119,232
5 21.895 58,044 4,152 111,154
6 16.065 41,640 4,018 155,520
7 76,700 | 205,433 9,374 857,088
8 49,510 | 132,608 8,303 342,835
9 61.200 | 158,630 37,584 673,920
10 19,860 53,193 25,713 104,779
11 16.780 43,494 13,478 71,280
12 9.960 26,677 8,303 61,603
Total 325,755 | 860,135 | 290,092 | 1,815,558
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Table 4, Flow at each water level

Term Waterlevel Discharge
Item (m) (#t/sec)
Drought water 1.11 4,28
Low water 1.34 8.16
Ordinary water 1.67 26.10
Flood water 4.32 813.53
Design flood water 7.35 2,600.06
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Table 5. Salinity distribution in tidal range ( spring tide )

Specific Station 1 Station 2 Station 3 Station 4 Station 5 Station 6
Henth (1,200 =) (1,700 =) (2,300 m) (3,000 m) (4,000 m) (4,400 m)
(y/ho) Salinitv  §/S, | Salinity S/S. | Salinity S/S, | Salinitv. §/5, | Salinitv. 5/8, | Salinitv §/5,

x 10920 fem X 10§/ X 1022 G/en % 102 U/em % 10% {J/fen X100 U/fem

0.1 7.2 017 49 011 2.8 007 1.1 0.03 032 0.0 0.30 0,006
0.2 85 020 53 012 3.4 0.08

0.3 135 0.33 8.4 0.20 57 0.13 20  0.05 6.7 0.02 0.30 0,006
0.4 23.8 0.65 185 0.48 153 0.38

0.5 14.0 0.34 6.5 0.15 0,30 0.006
0.6 29,0 0.85 27.5  0.80 25.5 0.72

0.7 23.8 0.65 16.0 0.40 032 001
0.8 30,5 0.94 30.3  0.93 285 (.84

0.9 3.0 0.96 3L0 Q.96 29.2  0.86 26.5 0.75 2L0 (.55 0.32 001

73



Table 6. Salinity distribution in tidal range (neap tide )

{y/ha) Salinity 5/5, | Salinity S/S,{ Salinity $/S, | Salinity $/S. | Salinity 5/So | Salinity $/S.
0.1 145 0.36 1.5 0.28 1.2 025 58 013 32 007 0.30 0,006
02 14,7 (.37 12,0 (.29 10.2 025
0.3 61 014 32 0.07 0,30 0,006
0.4 20,2 0.52 140 0.34 1.3 0.28
0.5 8.6 0.21 48 0.1 0.30  0.006
0.6 256 072 22.0 0.59 18.0 047
0.7 170 0.43 8.0 0.19 032 00
0.8 30.1 091 29.5 0.88 26.0 073 7
0.9 30,7 096 30.4 0,95 27.0 077 210 0.55 1256 0.30 0.32  0.01
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Fig. 5. Salinity distribution in tidal range (spring tide)
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